. The abbreviations of (A) cation and (B) anion 
Explanations on sub-parameters
The sub-parameters are polar surface area (PSA), COSMO-volume (V c ), energy of van der Waals (E vdw ), molar refraction (MR), sigma moments (σ 1-6 ), hydrogen-bond donor (HBD [1] [2] [3] [4] ) and hydrogenbond acceptor abilities (HBA 1-4 ) . The sigma moments describe polarization of charge density on its molecule surface; σ 1 : negative of total charge, σ 2 : overall electrostatic polarity of a solute, σ 3 : asymmetry of the sigma profile, σ 4-6 : no simple physical interpretation; the σ 5 has an approximate linear relationship with σ 3 , while σ 4 and σ 6 have asymmetry of the σ 3 . The hydrogen bond moments are quantitative measurements of the acceptor and donor of the molecule, and they can be defined in the same way as sigma moments (Eckert 1999 (Eckert -2014 ).
Calculation models for LFER descriptors using sub-parameters
The obtained sub-parameters based on obprop, DFT and COSMO were used to calculate LFER descriptors. Here, molecular weight/100 (MW), COSMO-volume/100 (V c ), molecular weight and sigma moments (1-6) were rescaled by dividing 100. Additionally, we used the number of ring 
